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Introduction
Concrete could comprise a major share of construction materials present in the potential Yucca Mountain high-level radioactive waste repository.
Concrete and shotcrete would be used as mechanical support (precast concrete liners), or road bed (invert) in repository emplacement drifts. These drifts The specific concrete formulation to be used in the potential Yucca
Mountain repository had not been determined at the time of the experiment.
Invert and Fibercreteª materials from the Exploratory Studies Facility (ESF)
were chosen for these experiments as representatives of standard construction concrete used in this setting. This position is supported by a recent report by Tang (1997, pp. 48-49) .
Work Description
Concrete from an ESF invert was cut into 3 mm ´ 13 mm ´ 25 mm coupons. Shotcrete ( 
Results

.1 Aqueous Chemistry
During the course of the experiments, the chemistry of the aqueous solution is expected to evolve, as represented by a comparison of the aqueous chemistries of the original solution to that at the end of each treatment duration ( Table 1) . The chemistry was analyzed with inductively coupled plasma mass spectrometry (ICP-MS) and ion chromatography (IC). The pH of the NaHCO 3 solution increased with time, and stabilized at 9.5 after six weeks.
The pH of the NaCl solution increases with time, near 11.5 within four months. Aqueous chemistry was not relevant to the ÒdryÓ samples from batch one or batch two. However, water added for the last two weeks of batch three yielded a pH of 11.84.
.2 Thin Section Analysis
Aggregate mineralogy varies between invert and shotcrete samples, but is less variable within each sample type. Invert aggregate consists of 80-100% carbonate , 5-20% silicate minerals (quartz, quartz-bearing lithic fragments, and chert), and 1% or less of hematite and other opaque phases. Shotcrete aggregate mineralogy consists of 80-90% silicate minerals (SiO 2 phases and feldspar), 5-15% carbonate, 3-18% lithic fragments and biotite, and 1-10% accessory phases.
S E M
Secondary analcime and calcite are observed in the NaHCO 3 aqueous treated samples from all batches. Secondary calcite, two Ca-Si phases, and a SiO 2 phase are observed in treated samples from batches one and two.
The secondary mineralization in NaCl aqueous treated samples from all batches includes at least two Ca-Si phases, and at least two carbonate phases. Vapor treated samples from batches one and two contain at least four Ca-Si secondary phases morphologies, and at least one carbonate phase.
Dry samples from batches one and two show at least three morphologies of localized Ca-Si-hydrate rings around aggregate grains, as well as a secondary carbonate phase.
.4 Glancing Angle X-Ray Diffraction.
Glancing angle XRD emphasizes the surface mineralogy, but does not distinguish between primary and secondary phases. The analyses are summarized (Table 2) 
